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Introduction
In North-East Germany major demographic changes occurred 
after the German reunification in 1990. The birth rate declined by 
more than 50% (fig. 1) and large numbers of young people, espe-
cially women, moved to Western federal states for employment. 
In Germany blood donors have to be at least 18 years old. Thus, 
the effects of these abrupt demographic changes since 1990 mani-
fested in the blood donor population from on 2008/2009, leading 
to a decline of whole blood donations. At the same time, the pro-
portion of the population older than 65 years of age increased as it 
is generally observed in European countries. About two-thirds of 
the transfusion demand is required for patients older than 65 years 
of age due to their higher likelihood for (co-)morbidities requiring 
blood transfusions. We used this major demographic change to 
prospectively analyze the impact of demographic changes on the 
blood supply by a longitudinal study starting in 2005 in the federal 
state Mecklenburg-Western Pomerania [1–3]. 
We found that whole blood donations can be reasonably pre-
dicted based on future trends of demographic structures, but they 
are also influenced by changes in donor recruitment activities [2, 
3]. In contrast, the transfusion demand for red blood cell concen-
trates (RBCs) is more influenced by changes in transfusion practice 
[2–5]. In recent years all western countries observed a decrease in 
transfusion demand [4–9]. This is in part driven by the availability 
of prospective randomized trial data showing that liberal transfu-
sion strategies (maintaining the patient’s hemoglobin levels above 
10 g/dl) do not seem to be of benefit for patients [10], and has fur-
ther been enforced by implementation of the ‘patient blood man-
agement program’, which comprises a number of different meas-
urements including optimizing the preoperative hemoglobin level 
of the patient, reduction of perioperative blood loss, and a restric-
tive transfusion strategy [11]. 
In the present study we extend previous analyses of our longitu-
dinal study on blood supply and transfusion demand between the 
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Summary
Background: Securing future blood supply is a major issue 
of transfusion safety. In this prospective 10-year longitudi-
nal study we enrolled all blood donation services and hos-
pitals of the federal state Mecklenburg-Western Pomera-
nia. Methods and Results: From 2005 to 2015 (time period 
with major demographic effects), whole blood donation 
numbers declined by 18%. In male donors this paralleled 
the demographic change, while donation rates of females 
declined 12.4% more than expected from demography. In 
parallel, red cell transfusion rates/1,000 population de-
creased from 2005 to 2015 from 56 to 51 (–8.4%), primarily 
due to less transfusions in patients >60 years. However, 
the transfusion demand declined much less than blood do-
nation numbers: –13.5% versus –18%, and the population 
>65 years (highest transfusion demand) will further in-
crease. The key question is whether the decline in transfu-
sion demand observed over the previous years will further 
continue, hereby compensating for reduced blood dona-
tion numbers due to the demographic change. The popu-
lation structure of Mecklenburg-Western Pomerania re-
flects all Eastern German federal states, while the Western 
German federal states will reach similar ratios of age 
groups 18–64 years / ˰65 years about 10 years later. Con-
clusions: Regular monitoring of age- and sex-specific do-
nation and transfusion data is urgently required to allow 
transfusion services strategic planning for securing future 
blood supply. © 2017 S. Karger GmbH, Freiburg
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years 2005, 2010, and 2015 [1–3] by addressing special aspects of the 
demographic changes in different parts of Germany as well as age 
and gender distribution of whole blood donors and RBC recipients. 
Material and Methods
For each whole blood donation and red blood cell apheresis obtained in the 
federal state Mecklenburg-Western Pomerania in the years 2005, 2010, and 
2015 the following characteristics of the donor were determined: age (or date of 
birth), sex of the donor, and date of donation. We counted each donated RBC 
as one event (RBC donations by apheresis were counted as 2 RBCs). The data 
were provided by the four blood donation services operating in the state (Red 
Cross blood donation service; blood donation service of the University Hospital 
Rostock; blood donation service of the University Hospital Greifswald; 
HAEMA Blutbank (private blood donation service)) for the years 2005, 2010, 
and 2015. 
For each RBC transfused to in-hospital patients in Mecklenburg-Western 
Pomerania in the years 2005, 2010, and 2015 the following characteristics of the 
patient were determined: age (or date of birth), sex as well as patient classifica-
tion (surgical, medical, critically ill / emergency room, pediatric), and date of 
transfusion. The data were obtained from the 40 hospitals in the state for the 
years 2005, 2010, and 2015 [1–3]. As pediatric and non-classifiable patients ac-
count for less than 3% of all RBC transfusions these were not analyzed in detail.
The population registry for Mecklenburg-Western Pomerania provided 
population data in 1-year age groups for females and males for 2005, 2010, and 
2015 [12]. These data were used to calculate the gender- and age-specific num-
ber of donations and transfusions per 1,000 inhabitants. For comparison of the 
actual and predicted demographic structure of the federal states of Germany, 
population data were obtained from the Federal Statistical Office [13–15]. Ac-
cording to the type of data documentation in the hospitals, the recipient data 
were classified as digital (all data were retrieved from the hospital IT system), 
partially digital (data were retrieved from laboratory books as well as from the 
hospital IT system), and non-digital. The latter had to be abstracted manually 
or were transcribed from paper documentation (e.g. laboratory books) into the 
study database. Data were double-checked to assure data quality.
The institutional ethics review board of the Universitätsmedizin Greifswald 
approved the study. In the analyses exclusively anonymous data were used. 
Results
Impact of Demographic Changes on the Potential Donor  
Population and the Transfusion Recipient Population
Demographic changes lead to an increase in the population 
group ˰65 years of age and a decrease in the population of the 
younger age groups. Figure 1 shows the demographic age distribu-
tion in Mecklenburg-Western Pomerania in the years 2005, 2010, 
and 2015. The population <65 years of age decreased, while at the 
same time the age group ˰65 years increased from 19.7% of the 
population in 2005 to 23.0% in 2015. These changes are highly rel-
evant for transfusion medicine as the majority of whole blood do-
nations was obtained from donors <65 years (2005: 99.1%; 2010: 
98.0%; 2015: 96.7%), but about two-thirds of RBCs were transfused 
to patients in the age group ˰65 years (2005: 60.3%; 2010: 66.2%; 
2015: 62.6%). Thus the ratio between the populations 18–64 years 
and ˰65 years of age strongly determines the balance between 
blood supply and blood demand. 
To put these data into perspective with other regions in Ger-
many, we obtained the data on age distribution of the population 
for all states in Eastern Germany, all states in Western Germany, 
and separately for the ‘city states’ Berlin, Hamburg, and Bremen 
due to their different population structure. In 2005, the ratio of the 
population 18–64 years / ˰65 years in Mecklenburg-Western Po-
merania was 3.3; in 2010 2.9; and in 2015 2.7; in 2020 it is expected 
to be 2.3; and will approach 1.7 in 2030 [15]. A similar shift in de-
mographics is noted for all states in Eastern Germany, while the 
demographic changes are delayed in the Western German states 
where a ratio of 2.2 will be reached about 10 years later in 2030 
(fig. 2) [13, 14].
Development of the Donor Population Focusing on Age Group 
and Gender Disparities
As reported [3], within the 10-year study period the absolute 
number of whole blood donations first increased from 118,419 in 
2005 to 132,291 in 2010, likely as a consequence of the activities of 
a new private blood donation service, but then decreased to 97,045 
donations in 2015. This corresponds to an overall decline of 18% 
between 2005 and 2015. This effect is mostly related to a decline of 
blood donations in the age group 18–29 years (2005: 39,199 RBCs; 
Fig. 1. Population of Mecklenburg-Western Pomerania 2005, 2010, 2015 [12]. 
The population structure reflects the three major events leading to a birth 
 decline in the state: World War II, followed by the baby boomer generation, 
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2015: 24,475 RBCs; –37.6%; fig. 3A) and here especially by a de-
cline of blood donations by young women with –45.8% (2005: 
17,730 RBCs; 2015: 9,613 RBCs) while donations by young men 
declined by –30.8% (2005: 21,469 RBCs; 2015: 14,862 RBCs). Con-
siderably less pronounced is the decrease of donations obtained 
from donors 30 years and older. But also here a gender difference is 
obvious. Donations from male donors declined by 4.0% and from 
female donors by 12.9%. All together in 2005, 48.0% of whole 
blood donations were obtained from female donors, this propor-
tion declined to 46.0% in 2010 and to 45.0% in 2015. 
An interesting observation is that the age group with most do-
nations in the age groups ˰30 years shifted in both men and 
women from 40–44 years in 2005 (corresponding to 14.1% of male 
and 16.7% of female donations) to 45–49 years in 2010 (male 
13.2%, female 16.1%), and to 50–54 years in 2015 (male 14.0%, fe-
male 16.6%). This reflects the age shift of the biggest population 
group consisting of the ‘baby boomer’ generation (fig. 1). The low-
est absolute donation numbers in donors younger than 60 years 
show a similar shift of age groups: male and female donors had 
their lowest absolute donation numbers in the age groups 28–32 
years (2005), 33–37 years (2010), and 38–42 years (2015). This 
overlaps with the population decline in this age group known as 
the ‘contraceptive pill gap’ of the late 1960s (fig. 1).  
In comparison to the absolute numbers of whole blood dona-
tions, the donation rates per 1,000 inhabitants are shown in figure 
3B. The relative changes in donation rates were not as pronounced 
as the absolute changes, especially when the numbers of 2005 and 
2015 are compared (95 to 89/1,000 inhabitants). The whole blood 
donation rate in men remained rather constant with 96/1,000 pop-
ulation in 2005 and 95/1,000 population in 2015. However, it de-
clined in women from 94/1,000 inhabitants in 2005 to 82/1,000 in-
habitants in 2015. For men as well as for women the highest dona-
tion rates per 1,000 population were found in the age group 18–29 
years. For male donors the donation rate in this age group in-
creased from 147 in 2005 to 216 in 2010 and then decreased to 
148/1,000 population in 2015. For female donors, donation rates in 
this age group (18–29 years) first increased from 141 in 2005 to 164 
in 2010 but then remarkably decreased to 109/1,000 inhabitants in 
2015 (fig. 3b). Nevertheless the population between 18 and 30 years 
of age still shows the highest blood donation rate per 1,000 popula-
tion. The increases in donation rates between 2005 in 2010 are 
most likely attributed to the activities of a new blood service, which 
caused a transient increase in blood donation rates.
Age Structure of Whole Blood Donations by Different Blood  
Donation Services
Donors of the four blood donation services have different age 
structures. The relative and absolute proportion of blood donors 
per age group of the Red Cross blood donation service and the 
other blood services (combined) are shown in fig. 4A,B (all blood 
donations of a single blood donation service correspond to 100%). 
The university-based blood services as well as the private blood 
service primarily motivated younger blood donors and obtained 
the highest amount of RBCs from donors in the age group 20–29 
years, a pattern which remained constant between 2005 and 2015. 
In contrast most blood donors of the Red Cross blood donation 
service were above 30 years of age. Remarkably, considering all 
blood services, 39.7% of RBCs were donated by donors ˰50 years 
of age in 2015.
As shown in figure 4B the different blood services obtained 
largely different absolute numbers of whole blood donations. Most 
blood donations were obtained by the Red Cross blood donation 
service. This remained constant over the 10-year study period: 
2005: 71.6%; 2010: 64.4%; 2015: 64.4%. 
Development of In-Hospital Transfusions by Patient 
Classification
The absolute number of in-hospital transfusions was rather 
constant between 2005 (95,455 RBCs) and 2010 (95,200 RBCs) but 
decreased to 82,591 RBCs in 2015, which corresponds to a total re-
duction of in-hospital transfusions by 13.5% [3] (table 1). Medical 
patients required the largest proportion of RBCs, and the percent-
Fig. 2. Ratio of population 18–64 years old / ˰65 
years old for Eastern German federal states, West-
ern German federal states, City federal states, and 
Mecklenburg-Western Pomerania [13]. The ratio 
between the population in 18- to 64-year age group 
and the population in the ˰65 year age group de-
creases in all regions of Germany with a more pro-
nounced and earlier decrease in the Eastern Ger-
man federal states in whom the changes manifest 
about 10 years earlier than in the Western German 
federal states.
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age of RBCs transfused to medical patients is increasing: 2005 
37.4%, 2010 36.4%, and 2015 39.3%. However, the absolute num-
ber of RBCs transfused to medical patients declined (35,734 RBCs 
in 2005, 34,616 RBCs in 2010, and 32,430 in 2015). The second 
largest demand was observed in surgical patients, but in contrast to 
medical patients both the percentage and the absolute number of 
transfusions in surgical patients decreased over time (33,530 RBCs 
(35.1%) in 2005, 33,249 RBCs (34.9%) in 2010, and 27,573 RBCs 
(33.4%) in 2015). The percentage of RBCs transfused to critically ill 
or emergency patients increased over the study period, while the 
absolute number also declined (23,432 RBCs (24.6%) in 2005, 
26,137 RBCs (27.5%) in 2010, and 21,651 RBCs (26.2%) in 2015). 
As shown in figure 5A most of the in-hospital RBCs were trans-
fused to patients ˰65 years. This was true for surgical patients 
(65.1% of the RBC transfusion demand in this group); medical pa-
tients (63.8% of the RBC transfusion demand in this group), and 
critically ill / emergency patients (60.4% of the RBC transfusion 
demand in this group) (table 1). The overall reduction of the trans-
fusion demand of 12,864 RBCs from 2005 to 2015 was mostly 
caused by a reduction of RBC transfusions in surgical patients, 
which contribute 46.3% to the overall reduction in transfusion de-
mand. Interestingly the decreasing number of transfusions in sur-
gical patients can mostly be ascribed to patients 65 years and older 
(60.6% of the reduction in surgical patients). In comparison, the 
decrease of the RBC transfusion demand in medical patients ac-
counted for only 25.7% of the overall reduction in RBC demand. 
However, 75.1% of the total reduction of the transfusion demand 
in medical patients also occurred in patients ˰65 years. In contrast, 
the decline of the RBC transfusion demand in critically ill / emer-
gency patients was mostly achieved among patients younger than 
65 years (81.1% of the absolute reduction in this patient group).
This overall decrease in the transfusion demand occurred al-
though there was an increase in the population of age groups ˰65 
years in Mecklenburg-Western Pomerania from 19.7% in 2005 to 
Fig. 3. A Absolute number of whole blood donations by sex. Absolute numbers of whole blood donations decreased in Mecklenburg-Western Pomerania between 
2005 and 2015, primarily because of a decline in the younger age groups. In addition the peak of blood donations in the group >40 years of age shifts and parallels 
aging of the baby boomer generation. This indicates that in 10–15 years the blood donors who contribute today a large proportion of whole blood donations will 
leave the donor pool, without sufficient replacement by younger donors. These effects are similar for male and female donors. B Whole blood donations per 1,000 
inhabitants by sex. The change in blood donations per 1,000 inhabitants of this age group is much less pronounced than the changes shown in figure 3A. This indi-
cates that the decrease of blood donations is primarily caused by the demographic change. In women, however, there is an additional decrease of blood donations 
which adds to the donor loss by the demographic change.
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Table 1. RBC transfusions by patient classification (all absolute numbers refer to the number of transfused RBCs)
Surgical patients Critically ill /  
emergency patients
Medical patients Other* Total
Absolute number of transfusions and percentage  
by patient classification
2005 33,530 23,432 35,734 2,759 95,455
35.1% 24.6% 37.4% 2.9%
2010 33,249 26,137 34,616 1,198 95,200
34.9% 27.4% 36.4% 1.3%
2015 27,573 21,653 32,431 934 82,591 
33.4% 26.2% 39.3% 1.1%
RBCs transfused to patients ≥65 years
2005 21,549 13,417 23,172 1,178 59,316
64.3% 57.3% 64.8% 42.7% 62.1%
2010 22,874 16,488 23,428 271 63,061
68.8% 63.1% 67.7% 22.6% 66.2%
2015 17,941 13,078 20,693 15 51,727
65.1% 60.4% 63.8% 1.6% 62.6%
Absolute reduction of RBC from 2005 to 2015 by patient 
classification (RBCs of a single patient category in the 
year 2005 correspond to 100%)
–5,957 –1,779 –3,303 –1,825 –12,864
–17.8% –7.6% –9.2% –66.1% –13.5%
Amount of RBC transfusion demand reduction according to 
patients classification in % of overall reduction (overall 
reduction of 12,864 RBCs corresponds to 100%)
–46.3% –13.8% –25.7% –14.2%
*Pediatric and non-classifiable patients.
Fig. 4. A Relative percentage of whole blood donations for the German Red Cross Blood Service and University and private blood services (all blood donations of 
a single blood donation service correspond to 100%). The different blood services in the state recruit different patient groups. While the Red Cross blood donation 
service primarily recruits donors in the age groups >30 years, the university-based and the private blood service primarily recruit donors <30 years of age. The 
 figure shows the relative proportions of donors per age group of the different blood services. B Absolute number of whole blood donations for the German Red 
Cross Blood Service and University and private blood services. The Red Cross blood donation service obtains most blood donations in the state. The reduction in 
absolute donations between 2005 and 2015 is obvious for all blood services in the state.
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Fig. 5. A Absolute number of RBC transfusions by patient classification. The transfusion demand for in-hospital patients decreased substantially between 2005 
and 2015. This accounts for all age groups and all patient groups. B RBC transfusions per 1,000 inhabitants of the respective age group by patient classification. The 
relative transfusion demand per 1,000 population per age group takes the demographic change into account and clearly shows a substantial change in medical 
 practice leading to reduction of the transfusion demand in all age groups, mostly pronounced in patients older than 60 years.
Table 2. RBC transfusions and transfusion rate per 1,000 inhabitants per age group
Age group, years Absolute number of RBCs Transfusion rate / 1,000 population
2005 2010 2015 % reduction between  
2005 and 2015
2005 2010 2015 % reduction between  
2005 and 2015
0–4 452 383 354 –21.7% 7.1 5.9 5.3 –25.3%
5–9 197 190 221 +12.2% 3.3 3.0 3.3 +0.6%
10–14 171 161 135 –21.1% 3.2 2.7 2.1 –33.0%
15–19 902 424 392 –56.5% 7.3 8.0 6.2 –14.3%
20–24 1,096 819 323 –70.5% 9.3 7.5 5.5 –40.5%
24–29 1,398 1,173 696 –50.2% 13.8 11.5 6.7 –51.8%
30–34 924 833 750 –18.8% 10.7 8.8 7.4 –30.6%
35–39 1,556 1,219 824 –47.0% 12.8 14.4 8.7 –32.3%
40–44 3,463 2,101 1,192 –65.6% 22.0 17.6 14.1 –36.1%
45–49 4,508 4,006 3,272 –27.4% 29.9 26.0 28.4 –5.1%
50–54 6,861 6,445 6,930 +1.0% 48.6 43.9 46.7 –3.9%
55–59 5,572 7,775 6,796 +22.0% 59.1 56.6 48.2 –18.5%
60–64 9,039 6,610 8,970 –0.8% 92.1 72.1 68.3 –25.3%
65–69 14,715 10,686 7,063 –52.0% 118.6 114.0 81.5 –31.3%
70–74 15,597 17,570 10,836 –30.5% 174.3 155.0 126.8 –27.3%
75–79 14,560 15,836 14,624 +0.4% 234.0 208.0 149.4 –36.2%
80–84 8,818 10,900 11,005 +20.8% 241.9 230.2 186.8 –22.8%
≥85 5,626 8,069 8,199 +45.7% 236.3 252.8 194.7 –17.6%
total 95,455 95,200 82,582* –13.5% 55.9 58.0 51.2 –8.4%
*Age groups do not sum up to 82,591 RBCs in 2015, because for some patients the age group was unknown.
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23.0% in 2015 [12]. As the absolute numbers do not take into ac-
count the population numbers in different age groups, we analyzed 
the transfusion rates per 1,000 inhabitants per age group (fig. 5B; 
table 2). This shows that the biggest reduction in transfusion rates 
was achieved in the age groups 20–45 and 65–80 years and under-
scores the importance to analyze transfusion rates per 1,000 popu-
lation per age group rather than total transfusion numbers. 
Type of Data Documentation
In 2015 70% of all hospitals completely retrieved their data on 
RBC recipients from the hospital IT system, 12% of the data were 
partially digital (data were retrieved from laboratory books as well 
as from the hospital IT system), and 18% of the hospitals entirely 
documented non-digital data. As smaller hospitals transfuse less 
RBCs than larger hospitals, the data of 86% of all in-hospital RBC 
transfusions were obtained digitally (70,694 RBCs), 8% partially 
digitally (6,913 RBCs), and only 6% from non-digital sources 
(4,984 RBCs). 
Discussion
The demographic changes in Mecklenburg-Western Pomerania 
are typical for the changes in all Eastern federal states of Germany, 
while in the Western federal states of Germany these changes will 
manifest about 10 years later. The decline in donation rates was 
more pronounced in female than in male blood donors. For the 
transfusion demand, we found that the reduction in the absolute 
RBC transfusion demand was mostly attributed to decreased trans-
fusion rates in surgical and medical patients older than 60 years.   
Beside the decline in birth rate after 1990, a second major 
change in demography will have an impact on the blood supply. 
The baby-boomer generation (born 1955–1969) currently provides 
the largest proportion of all blood donations. With the age shift of 
the baby boomer generation, the age group over 30 years with most 
blood donations moved from 40–44 years in 2005, to 45–49 years 
in 2010, and to 50–54 years in 2015. This strongly indicates that a 
further major decline in blood donations should be expected in 
about 10–15 years, when the baby boomer generation will leave the 
donor pool because of age or increasing comorbidities. The more 
liberal regulations in regard to the age limit of blood donors will 
only partially compensate for this loss in blood donors. 
In contrast to the absolute decrease of whole blood donations, 
the decline in donation rates per 1,000 inhabitants was less pro-
nounced, especially when comparing the years 2005 and 2015. In-
terestingly, distinct differences can be observed between both 
sexes. While donation rates of male donors remained rather con-
stant between 2005 and 2015, donation rates of female donors de-
creased by 12.4%. Considering the age group of donors younger 
than 30 years, the donation rate of men remained stable (2005 vs. 
2015), while the donation rates of young females declined by 22.4% 
from 2005 to 2015. Thus, the absolute reduction of whole blood 
donations by male donors seems mostly to be caused by the abso-
lute reduction of the population in the respective age groups, while 
there is an overproportional loss of female donors. We conclude 
that we not only loose young female donors due to the demo-
graphic change but also a smaller proportion of young women do-
nated blood in 2015 compared to 2005. This loss of young female 
blood donors needs to be addressed by future donor motivation 
campaigns. Jóhannsdóttir et al. [16] reported for Iceland that the 
proportion of female donors could successfully be increased by 
donor motivation campaigns of the Icelandic Blood Bank espe-
cially for women. However, in comparison to Mecklenburg-West-
ern Pomerania women are still strongly underrepresented among 
the Icelandic blood donor population with 26.7%. 
Our study provides evidence that a certain diversity of blood 
donation services probably is advantageous for securing the blood 
supply. While the German Red Cross blood donation service in the 
study region primarily motivated blood donors in the age over 30 
years of age, the other blood services were more able to address 
blood donors below 30 years of age.
The demographic changes will affect all regions in Germany 
with about 10-year time difference between the federal states in 
Eastern and Western Germany and a more pronounced change in 
Eastern Germany due to the decline in birth rate and the migration 
of young adults after 1990. While in Mecklenburg-Western Pomer-
ania the four blood donation services enhanced their donor recruit-
ment activities during the last 10 years, in Western federal states of 
Germany donor recruitment activities of several blood donation 
services are currently reduced to adjust the donation numbers to 
the decreasing transfusion rates to minimize wastage (personal 
communication of the author AG with several blood services). As 
shown in figure 2, a similar ratio between the potential donor popu-
lation and people ˰65 years as the 2.71 in Mecklenburg-Western 
Pomerania in 2015 will be reached 10 years later in 2025 in the 
Western federal states. If the blood services in the Western federal 
states now intentionally reduce their donor pool, it could become 
difficult to reverse the trend of decreasing donation numbers, when 
similar age structures are reached as currently in the Eastern Ger-
man federal states. As shown in our study, even the additional ac-
tivities of a new blood service only transiently counteracted the 
trend of declining whole blood donations. Currently it would be 
reasonable to reduce donation rates in elderly donors in the West-
ern German federal states to minimize the risk of blood wastage, 
but to maintain recruitment of young first-time donors. However, 
this is extremely difficult to achieve as all motivation campaigns for 
blood donation will likely motivate primarily long-time donors. 
When the baby boomer generation will retire from the active 
donor pool, the proportion of potential recipients of blood prod-
ucts will increase. Of all RBCs, more than 60% were transfused to 
patients older than 65 years. In 2015, this population group already 
accounted for 23.0% of the whole population in Mecklenburg-
Western Pomerania, but it will further increase to  about 32% in 
2030 [12, 15]. The key question is whether this will lead to an in-
creased transfusion demand or whether the decline in transfusion 
demand observed over the previous 5 years in Germany will fur-
ther continue, hereby compensating for the increasing population 
group older than 65 years.
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Our study has several limitations. The European Directorate for 
the Quality of Medicines and Health Care reported RBC transfu-
sion rates of 27/1,000 population for the Netherlands and 35/1,000 
for Switzerland in 2013, which is much lower than the current 
transfusion rates in Germany (55/1,000 population) [6]. The first 
limitation is that due to lack of data, it is currently unclear whether 
and where the nadir of blood demand has already been reached in 
Germany. A second limitation is that our study region differs con-
siderably from the densely populated, industrialized, urban areas in 
Germany. Only sparse information exists whether and how donor 
behavior differs between those areas.
In times of sensible changes within the donor and recipient 
populations, data of whole blood donations and transfusion de-
mand should be monitored regularly. For strategic planning as well 
as for benchmarking with other medical systems, total donation 
numbers and transfusion data without the additional information 
on donor and patient age, gender, and underlying disease are not 
very helpful. As underscored by the present study, donation rates 
and transfusion demand differ considerably depending on age 
groups, underlying disease, and gender. In addition, the transfu-
sion demand is strongly influenced by medical practice. Consider-
ing the uncertain predictions of demand, as shown by our study, 
planning the future blood supply requires regular monitoring of 
blood donation and transfusion demand data. It would be highly 
desirable to collect these data on a regional basis to identify differ-
ences between different regions of Germany. The data of blood do-
nors are already collected and analyzed by the Paul Ehrlich Insti-
tute and the Robert Koch Institute on an annual basis for Germany. 
However, no data exist in regard to the characteristics of transfu-
sion recipients. Unfortunately, in 2015 only 70% of the participat-
ing hospitals of our study obtained their data digitally. In these 
hospitals, 86% of all RBCs were transfused. The data on patient 
characteristics of these transfusions could be provided without the 
need of additional documentation efforts. This would already be 
helpful for major strategic decisions of blood services to maintain a 
sufficient future blood supply, which is one of the major challenges 
of transfusion safety of the next decades. 
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